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(54) NUTRIENT MEDIA FOR 
MICROBIOLOGICAL TESTING 


15 J3aS^5S*5 B *" ,h ° P " 5 "" inventi<>n avoid - « l«t "« P". the disadvantage of 

,ij"fi to one feature of the present invention there is provided a method for dele, ' 5 

Lactose-P-Nutrient (as herein defined). 
20 Citrate-G-Nutrient (as herein defined), on 

Cadmium Nutrient (as herein defined). l{} 

Phenylalanme-Iithium-G-Nutrient (as herein defined), 

DNase Nutrient (as herein defined). 

Mannitol-Thiocvanate Nutrient (as herein defined), 
25 T.T. Nutrient (as herein defined), 

Peptone-Thiocyanate Nutrient (as herein defined) 

Sf^accnmdfrdTnn 
The term "Lactose-P-Notrien. " as nsed herein denotes a nutrient medinm comprising « 


BEST AVAILABLE COPY 
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10 


15 


20 


Se Wutrienr comprises lactose, polypeptone, yeast ^^{^iS^W^i 
pimaricine, bromothymol blue, agar-agar and dis illed water In one especially prere ^ 
embodiment "Lactose-P-Nutrient" has the following composition.- 

about 10.0 g 

Lactose about 5.0 g 

polypeptone about 3.0 g 

yeast extract about 0.15 g zu 

sodium hcptadccyl sulfate (Tergitol I) about 0.1 g 


pimaricine about 0.025 g 

bromouiymol blue about 18.0 g 

agar-agar 


25 


25 per litre of deiomsed or *srilled feifte ^oStSof the 

Sodium heptadecyl sulfate in u» d streptococcus. 

P ^SrinT h r m S the growth of Candida and other 

ye^ts and mould fungi. denotes a nutrient medium comprising a 30 

^te&-n?rte™fS hereinbefore defined) preferably also contains glucose and yeast 
c£S n a£ elective to shorten & growth-lag-phase and V"*^^* 

down of citrate. In general the use of yeast extract and glucose enable evaluation to take ^ 

40 Pl ThetSS solJbledtrate employed is conveniently sodium or potassium citrate e.g. triso- 

d Ta^red y emboW "Citrate-G-nutrient" comprises trisodium d«g^y*gy 

j-t. ^ * about 5.0 g _ 

Trisodium citrate dihydrate about j 0 g 50 

50 mixture of salts of bile acids about 0. 1 g 

pimaricine about 0.05 g 

glucose about 0.25 g 
yeast extract a b out 5.0 g 

sodium chloride about 0.2 g 55 

55 magnesium sulfate heptahydrate about Q 2 g 

ammonium dihydrogen phosphate 

sodium ammonium hydrogen phosphate about Q g g 

tetrahydrate about 0 .02 g 

phenol red about 15.0 g °° 
60 agar-agar 
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10 


other yeasts and mould fungi . _ 

C^S^ mobility test the pathogen genera 

another. ^nencnia and Klebsiella may be distinguished from one 

5 N-IkVSn^ a nutrient medium comprising 

inhibit the growth of Gram-S s l h ,n a concentration effective to 

pyoverdin (fluorescLVS 1 Candidate to promote the formation of 

medium being such a?pa£e m of tfeTel^ ^ e "^^ a ^ *e composition of the 
10 medium produce a green to "J5B! ^colouration incubated on the said 

J!^ ™?I so |F ble cadmium salt used is preferably cadmium sulfate 
chl" «S S ^ Sse peptone, sodium 

hydrated magnesiurn sulfide h^Wttn P !f S Um n,t ^ te ' Mnrted calcium nitrate, 
15 *™n«>crotoniclcid ^ su fat f ■ 8'ycerin, an N-alkyl-' 

cmtxKhmcnt •'Cadm^m^^trienr tS^S^^"' * ° n& eSpedaIly preferred 15 
Proteose peptone 

sodium chloride about 20.0 g 

20 dipo*asvium hydrogenphosphate about 12 g ^ 

potavjum nitrate about 0.8 g 20 

calcium nitrate tetrahydrate about 0.6 g 

magnesium sulfate heptahydrate about °- 4 S 

cadmium sulfate octahydrate about 0.6 g 

25 clyccnn about 0.005 g 

N-alkyl aminocrotonicacid about 8.0 ml 25 

agar-agar about 0.5 g 

about 15.0 g 

^£Vnlui i0niSCd ° F distilled water ' The nutrie nt medium has a pH of 7 2 - 0 1 
N-dlkyJ-jiiimocrotonic add and water soluble eadmii,™ LiVt Am P n ?'y te KKPK 55 . 

iWo^r,™ other than ^SfStdAS^S^S l ° reduCe the S rowth <* 

effective to allow convetsio^^ffvI^S^1f d /^ Ia, ^ ,n a concentration 
position of the medium b^SA^^^^J^ 1 ^" 0 Pro ^dencia, the com- 
mcubated on the said medfum produce a ,- he gen f a and Providencia 45 

ferric salt. >»eu.um produce a green colouration on the addition of a solution of a 

ably^pt^ is DL or m ore prefer- 

ide. The solution of a ferric £3 eSoveri tn Tj£"? y ' tee »n>ple. be lithiumchlor- 
example. be ferric chloride em P'°y ed to test for Proteus and Procidentia may. for 50 

«■£ "SLfe^ comprises proteose pep- 

cc phosphate. L-phenylalanTe a Sure oftT Mi ge " P h °?Pj? ate - potassium hydrogen 
55 agar-agar and deionised I or distiHed water Sh ac '*>.lithium chloride, pimaricine, 

the composition:- ais «»ed water and in an especially preferred embodiment has 55 

Proteose peptone 

yeast extract about 10.0 g 

60 sodium chloride about 3.0 g 

disodium hydrogen phosphate about 5.0 g 60 

potassium hydrogen phosphate about 5.6 g 

L- phenylalanine about 0.2 g 

mixture of salts of bile acids about 2.0 g 

to lithium chloride about 1.0 g 

about 2.0 g 65 


30 


35 


45 


50 
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about 0.2 g 

pimancine about 16.0 g 

agar-agar 

° { ffiSS3S concentration inhibits the growth of Candida and other 
^eTsoulble HdS salts e.g. lithium chloride reduces the W«*£^«fiEZ » 

linriHVSnTereen colour appears (phenylalanine-desammase test). . . 
The term ^^DNase^utrient" as used hereui denotes a nutrient medium comprising DNase 

25 water and in an especially preferred embodiment has the composition.- 

about 16.0 g 

Tryptose about 1.6 g 

desoxyribonucleic acid about 4.0 g ^ 

sodium chloride about 0.15 g 30 

30 N-alkyl-aminocrotonic acid about 12 .o g 

agar-agar 

• ■mum 

SSS ta?Se« rfS" 8»ls Sa^toe^rf incubated o„ the sa,d med,»m pro- „ 
diment has the composition:- 

aboutlO.Og A< - 

Casein peptone about 5 0g to 
65 meat extract 


40 


45 
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gelatin about 5.0 g 

D-mannitol about 10.0 g 

yeast extract about 5.0 g 

sodium pyruvate about 10.0 g 

5 disodium hydrogen phosphate about 6.0 g 

lithium chloride about 5.0 g * 

sodium chloride about 5.0 g 

potassium thiocyanate about 30.0 g 

pH indicator about 0.02 g 

10 pimaricine about 0.2 g in 

agar-agar about 16.0 g 1U 

per litre of deionised or distilled water. The pH of the nutrient medium is about 7.2. If 
desired the pH indicator may be phenol red. 

25 With regard to the preferred embodiment above-described lithium chloride, sodium 
chloride and potassium thiocyanate in the above-indicated concentrations inhibit the 
growth of the flora accompanying the pathogen without exercising a negative influence 
upon the growth of the Staphylococci. 

The mannitol-positive Staphylococci grow within 24 hours, and the break down of man- 

20 nitol to give acid may, for example, be indicated by a change in the pH-indicator (e.g. 

phenol red). Where phenol red is used as indicator the nutrient medium becomes reddish- 2U 
yellow to yellow. The mannitol-negative Staphylococci grow in smaller colonies and the 
nutrient medium does not show any change in colour. Thus it is possible to note a difference 
between microorganisms pf the Staphylococci genera. The pathogenic species Staphylococ- 
cus cus aureus is mannitol-positive, while biotypes of the mostly non-pathogenic species Staphy- ~c 
lococcus epidermidis and Staphylococcus saprophytics are mannitol-negative. 25 

The above described nutrient media do not contain substances which deteriorate rapidly 
or which can only be stored for a short time. The nutrient medium has, as opposed to 
known nutrient media, a relatively long storage life and is in a ready-to-use, pre-poured 

30 form. " 

The term "T.T. - Nutrient" as used herein denotes a nutrient medium comprising a 
reducing agent, preferably a water soluble thiosulfate in a concentration effective to 
inactivate growth inhibiting hydrogen perioxide, a-lipoic acid in a concentration effective to 
promote growth of Streptococcus faecium, pimaricine in a concentration effective to inhibit 

35 tne growth of Candida, a 2,3,5-triphenyl-tetrazolium salt in a concentration effective to be 
reduced by Streptococcus faecalis to red or reddish brown formazan, and a water soluble 
e.g. alkali metal azide in a concentration effective to inhibit growth of Gram-negative flora 
but to allow uninhibited growth of Enterococci. The composition of the medium may be 
such that Streptococcus faecalis of serologic group D incubated on the said medium 

40 produces red to reddish brown, completely flat and small colonies with a metallic gloss on ^ 
the said medium. , ° 4U 

The water soluble thiosulfate is conveniently sodium thiosulfate, the 2,3,5- 
tnphenyltetrazolium salt is conveniently 2,3,5-triphenyltetrazolium chloride and the alkali 
metal azide is conveniently sodium azide. 

45 In a preferred embodiment fct T.T - nutrient" comprises tryptose, yeast extract, glucose, A e 
di«xiium hydrogen phosphate, sodium thiosulfate, a-iipoic acid, agar-agar, pimaricine, 4:5 
2,3,5-triphenyltetrazolium chloride, sodium azide and deionised or distilled water and in an 
especially preferred embodiment has the composition: 

50 Tryptose about 20.0 e 

yeast extract about 5 0g 


50 


glucose , . " t about 2.0 g 

disodium hydrogen phosphate about 4 0? 

sodium thiosulfate about 0.3g 

55 a-lipoic acid about 0.0U1 g „ 
Agar-agar abo ut 15.0 g D:> 


pimaricine about 0.1 g 
2,3,5-triphenyltetrazolium chloride 

(T.T.C) about 0.1 g 

60 sodium azide about 0.8 g 

per litre of deionized or distilled water. The pH of the nutrient medium is about 7.2. 

The water soluble thiosulfate e.g. sodium thiosulfate inactivates the growth-inhibiting 
hydrogen peroxide, since the Enterococci do not possess any catalase with which to break 


60 


65 
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ot-lipoic acid in the above-mentioned concentration serves as a growth promotor for 
Streptococcus faecium. , u 

Pimaricine in the above-indicated concentration inhibits the growth of Candida and other 
yeasts and mould fungi. , , _ , , " * 

T.T. e.g. T.T.C. is reduced by Streptococcus faecalis to the red to reddish-brown colour :> 

° f "ni^dkrf metal e.g. sodium azide in the above-mentioned concentration inhibits only 
the growth of the Gram-negative accompanying flora and allows uninhibited growth of the 

E TTie 'term "Peptone-thiocyanate nutrient" as used herein denotes a nutrient medium 10 
comprising a vegetable protein hydrolysate (peptone) in a concentration effective to en- 
hance the growth of Candida, a surfactant in a concentration effective to suppress the 
growth of Gram-positive microorganisms and a water soluble thiocyanate in a concentra- 
tion effective to suppress the growth of Gram-negative accompanying microorganisms; the 
composition of the medium being such that pathogens of the genera Candida incubated in 
the said medium grow in colonies of a dirty white colour. 

The vegetable protein hydrolysate (peptone) for use in the "Peptone-thiocyanate nut- 
rient" medium of the present invention is preferably that available under the trade name 

M ^e P w J ater e soluble thiocyanate may, for example, be sodium thiocyanate and the surfac- 20 
tant is generally an anionic surfactant, especially a long chain alkyl sulphate such as hep- 
tadecyl sulfate preferably used as its salt e.g. sodium heptadecyl sulfate. 
The oH of the nutrient medium is preferably 5.5 to 6.0 especially about 5.8. 
In a preferred embodiment "Peptone-thiocyanate-nutrient" comprises a vegetable pro- 
tein hydrolysate, liver hydrolysate, glucose, yeast extract, sodium chloride, magnesium sul- 
fate, manganese (II) chloride, sodium heptadecyl sulfate, potassium thiocyanate, agar-agar 
and deionised or distilled water and in an especially preferred embodiment has the follow- 
ing composition: 

30 Vegetable protein hydrolysate **>out 15.0 g 30 

asS**— SS 1:8 f 

yeast extract a £ ou * 3.0 g 

sodium chloride about 3 0 g 

35 magnesium sulfate heptahydrate about 0.25 g « 

manganese (II) chloride tetrahydrate about 0 001 g 

sodium heptadecyl sulfate (Tergitol 7) about 0 05 g 

potassium thiocyanate about 20.0 g 

agar-agar about 22.0 g ^ 

per litre of deionised or distilled water. The pH of the nutrient medium is about 5.8. 

Vegetal hydrolysates, especially Mycopeptone B mainly enhances the growth of 

45 Candida and other yeast strains. *u * n 

A surfactant e.g. sodium heptadecyl sulfate (Tergitol 7) suppresses the growth of ail 
Gram-positive microorganisms in this concentration and at this pH-value. 

A water soluble thiocyanate e.g. potassium thiocyanate suppresses the growth ot an 
Gram-negative accompanying organisms in the above-mentioned concentration and at trie 
50 above-mentioned pH-value. . . . . 

As described above, the method of the present invention is particularly concerned with 
the determination of the types of pathogens causing infections of the urogenital tract. 1 he 
method of the present invention may however be employed for the examination ot other 
biological material, in which case it may be necessary to include the use of further nutrient 
55 media, for example, for examination of faeces in order to identify Salmonella or Shigella. n 
The method of the present invention may also be extended to the identification ot the 
particular species concerned by including further nutrient media in the investigation pro- 


45 


50 


The method of the present invention is conveniently effected by inoculating each nutrient 
60 medium with a urine sample, the pH of the urine sample having been measured prior to ou 
inoculation. Thus the method of the present invention may, for example, be ettected as 

^^temperature of the cooled nutrient media is allowed to rise to room temperature. The 
pH-value of the middle portion of the morning urine is measured. An inoculation loop Mlled 
65 with the urine sample is applied and spread on each nutrient medium except that the sample to 
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10 


20 


L°dt^Te1!fe d n1ncuS fftt medium in lines in the middle of the plate. The nutrient 
medium "Abated for 24 hours at about 37°C a lid being placed over each nutrient 

Evaluation is effected as follows:- 
JiduaL SS^cSSl? fi„ff H gen ^ a A 6 f ollowil, g criteria are decisive f ° r ^ch indi- 5 

Citro&acfer 

a) In Lactose-P-nutrient (as hereinbefore defined), lactose is in eeneral ferment,^ in 
b?& SSJS r CDt mediu , m l ura ^ bIue to blue -green 24 hoSs ' fermented 10 

become S C ra a pbe^Td ent ( " hereuibefore defi ^) the citrate is attacked; the nutrient 

15 Enterobacter 

a) In Lactose-P-nutrient (as hereinbefore defined) lactose is ferments raniHiv 15 
nutrient turns yellow : greenish and the colonies are big ; and f s my P 
becomes"aspbe?ry red 6 "' ( ™ hereinbcfore defined > ^citrate is attacked, the nutrient 

Escherichia 20 

n„S;il!t I ^f!i <?Se " P i : nutrient (as hereinbefore defined) the lactose is fermented rapidly, the 
nutrient medium becomes mandarine yellow and the colonies are not slimy P V 
->< n t „lo?t C ? . G-nutnent (as hereinbefore defined) the citrate is attacked. In the presence 

Klebsiella 

a) In Lactose-P-nutrient (as hereinbefore defined) the lactose is quickly fermented in a 
30 similar manner to Enterobacter, the nutrient medium becomes yelloTgreLXas with En 
Sifi^EXEZ ma A ndarine yellow as with Escherichia the lofonie ?are b g fnd 
u h-i^T ^ 0 PP os ed to Enterobacter and Escherichia, Klebsiella is not 
mobile. Mobility must therefore be checked, for example in hanging drops. 

35 m^SSSSSSyif" hereinbefore ^ned) the citrate is fttac&d; the nutrient 
Pseudomonas 

mSStoS^SSS ari forme?^ tUrnS 8reenish t0 y Gllow ' Ascent pig- 

Proteus 40 

solution b nfT&f?i?» gf r th o" Phenyjalanine-G-nutrient (as hereinbefore defined) a 
riSSSw. i ? alt ^ g ^ fernc ch fo"de for example approximately 0.3 ml of an iron (III) 

- chloride solution is added to the nutrient medium AfteV no more than 3minutes H 

45 will show a typical green colouring of the nutrient medium. 4S 
JJf cie * of thegenus Proteus produce the enzyme urease, which decomposes urea into 
' « £o ifiT^ 9tl °V f am r° n,a shifts the pH-value to the alkaline end of the pH 

melsured } " ° the pH change the pH of the urine sam P le shouldbe 

50 

Providencia 50 

On obtaining a good growth on phenylalanine-G-nutrient (as hereinbefore defined) a 
solution of a ferric salt e g. ferric chloride for example approximately 0 3 ml of an iron (III) 

- chloride solution is added to the nutrient medium. After no more than 3 minutes Pro- 

S^HftE^rfH? tyP ' CaI C °^ Ur / ea f io ? 35 Proteus - As oPPosed to PrSim- 55 
er, the pH-value of the urine is shifted only slightly. 

Serratia 

Serratia marcescens often forms on DNase-nutrient (as hereinbefore defined) oink to 
d&hvH^r" 15 - 2" VisiWe gr °^ th "r 3011 DNase-nutrient (as hSbefo^defined) a 
JS.Sf H h, ft nC aCld e , g - a PProximately 0.3 ml of 1 N hydrochloric acid is added to the 
medium and after several minutes a distinctly clear zone is formed around the growth 
™£ ^ a ,uri >»° precipitation. Serratia marcescens is 96.7% DNa^e Josit J e g^S 
Tte play '^ on 'y a subordinate role with respect to urinary tract infections is 
69.4% DNase-positive. Rods occurring with infections of the urinary tract are able to grow 65 
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15 


20 


25 


30 


on this nutrient medium, however, they arc DNase negative. 

Staphylococcus . . w : degraded by Staphylococcus aureus. 

In Mannitol-thiocyanate-nutnent tte strains . Acid 

5 Staphylococcus epidermidts biotype 4 and several MfCT^ £ 0 ^ our change lf a pH- 
3 fs produced as a result of this process j anc may ^ggg^J, tf pheno l red is used as 

indicator is used. The nutrient medium JJS^LJ^JSffieB become bright yellow. 

Sdicator. When prolonging incubation to 36 bours the cown e test S taphylococ- 

Streptococcus (Enterococcus) reduces T.T. to formazan and grows in red 

^SSSXtttt'tt^SSK** ' ^ 61088 °" *• 

15 nutrient (as hereinbefore defined). 

20 an Th S e?e al are types of the genera *"<-J^ 

that ^obffiVy is !SS£ed in suspicious cases, for example m hanging drops. 
25 C 0? peptone-thiocyanate-nutrient Candida grows in colonies of a dirty white colour. 

3S combination each of the following nutnent media:- 
Citrate-G-nutrient (as herein defined) . 

Phenylalanine-lithium-G-nutrient (as herein defined) 35 
Mannitol-thiocyanate nutrient (as ^herem defmed) 
Peptone-thiocyanate nutnent (as herein defined) 

each of said nutrient media being retained in asterile ^t^neu Cadmium nut- 

ASfi&S: ^JbSSftttJtt** ^-nutrient (as he- 40 
"Tn^bodiment of the P-ent invent^ 

45 °Va f ^r°^ 
m?S^ 

50 SSW^ -T. ** -ample, be retained m 

the abovementioned holder. m • to the i owe r part of sterile deep- 

It is convenient to fill the stenhzcd [^^^^ ^ T i Z^ l ^. The lower part 

is conveniently placed m each cavity. employed in the method of the pre- 

following Examples:- 


35 


40 


50 


55 


60 


Example 1 
65 Lactose-P-Nutrient 
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Composition 

Lactose 10 0 

polypeptone 50 | 

5 yeast extract 3*q° 5 

sodium heptadecyl sulfate (Tergitol 7) 0 15 1 

pimaricine ~ .5 

bromthymol blue q 025 1 

agar-agar i« 

10 dfrtfferf ivarer i Ktof 10 

final pH-value: 6.9 ±0.1 mre 

Preparation 

1 c r^'l-n 8 ^ the above - m f ntioned mixture, except for pimaricine, are suspended in 900 ml , c 
15 of distilled water, steeped, thoroughly mixed with the aid of a magnetic stirrer and subse- 15 
quent y heated on a boiling water-bath for approximately 10 to 15 minutes. The suspension 
is cooled to 50 C and the pH- value is measured (6.8 ±0.1). The nutrient medium is then 
sterilized in an autoclave at 121°C for 15 minutes, cooled to 55°C and mixed with 100 ml of a 
™ ai ^ tenle -f lltered pimaricine solution, thoroughly mixed with the aid of a magnetic stir- ™ 
rer. The nutrient medium may then be dispensed into sterile deep-drawn containers, 5.5 to ZU 
6.0 mis of nutrient medium being dispensed into each container. The container may now be 
sealed with a tightly fitting lid. 

Example 2 

25 25 

Citrate-G-Nutrient 

Composition 

30 Trisodium citrate dihydrate 5 q k 30 

mixture of salts of bile acids 1 0 g 

pimaricine 0 lz 

glucose 0 05 1 

yeast extract 0 25 g 

35 sodium chloride 5 0 S 35 

magnesium sulfate heptahydrate 0 2 g 

ammonium dihydrogen phosphate 0^2 g 

sodium ammonium hydrogen phosphate tetrahydrate 0 8 e 

phenol red 0 02 g 

40 agar-agar 15 0 1 40 

distilled water 1 jj tr | 
final pH-value 7.1 ± 0.1 

Preparation: 

45 45 

27.52g of the above-mentioned mixture, except for pimaricine, are suspended in 900 ml of 
distilled water, steeped and thoroughly mixed with the aid of a magnetic stirrer and, subse- 
quently, heated for approximately 10 to 15 minutes on a boiling water-bath. The suspension 
is cooled to 50°C and the pH-value is measured (7.3 ± 0.1). The nutrient medium is then 
50 sterilized at 121°C in an autoclave for 15 minutes, cooled to 55°C and thoroughly mixed with 50 
100 ml of a 0.1% pimaricine solution, with the aid of a magnetic stirrer. The nutrient 
medium may then be dispensed into sterile deep-drawn containers, 5.5 to 6.0 mis of nut- 
rient medium being dispensed into each container. The container may now be sealed with a 
tightly fitting lid. 

55 55 
Example 3 

Cadmium Nutrient 

60 Composition 60 

Proteose peptone 20.0 g 
sodium chloride 

dipotassium hydrogen phosphate 0 8 g 

65 potassium nitrate 0 6g 65 
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10 


25 


calcium nitrate tetrahydrate 0.4 g 

magnesium sulfate heptahydrate 0.6 g 

cadmium sulfate octahydrate 0.005 g 

glycerin 8.0 ml 

N-alkyl-aminocrotonic acid Ampholyte KKPK 55 0.5 g 

agar-agar 15.0 g 

distilled water 1 litre 

final pH-value: 7.2 ±0.1 1 litre 

Preparation: 


Example 4 

Phenylalanine-lithium~G-Nutrient 
Composition 


10 


0.50 g of Ampholyte KKPK 55 and 8 ml of glycerin are well suspended in 1000 ml of 
distilled water with the aid of a magnetic stirrer. The suspension is mixed with 48.6g of the 
15 remaining components of the nutrient medium and then heated for 10 to 15 minutes on a 
boiling water-bath. The mixture is cooled to 50°C and the pH-value is measured (6.9 ± 0.1). 

The nutrient medium is then sterilized for 15 minutes at 121°C in an autoclave and cooled 
to 50°C. 

The nutrient medium may then be dispensed into sterile deep-drawn containers, 5.5 to 
20 6.0 mis of nutrient medium being dispensed into each container. The container may now be 20 
sealed with a tightly fitting lid. 


25 


30 Proteose peptone 10.0 g 30 

yeast extract 3.0 g 

sodium chloride 5.0 g 

disodium hydrogen phosphate 5.6 g 

potassium hydrogen phosphate 0.2 g 

35 L-phenylalanine 2.0 g 35 

mixture of salts of bile acids 1 .0 g 

lithium chloride 2.0 g 

pimaricine 0.2 g 

agar-agar 16.0 g 

40 distilled water 1 litre 40 
final pH-value: 7.2 ± 0.1 

Preparation 

45 44.8 g of the above-mentioned mixture, except for pimaricine, are thoroughly suspended in 45 
900 ml of distilled water with the aid of a magnetic stirrer and heated for 10 to 15 minutes on 
a boiling water-bath. The suspension is cooled to 50°C and the pH- value is measured (7.3 ± 
0.1). The nutrient medium is then sterilized at 121°C in an autoclave for 15 minutes, cooled 
to 55°C and thoroughly mixed with 100 ml of a 0.2% sterile filtered pimaricine solution, 

50 with the aid of a magnetic stirrer. 50 
The nutrient medium may then be dispensed into sterile deep-drawn containers, 5.5 to 
6.0 mis of nutrient medium being dispensed into each container. The container may now be 
sealed with a tightly fitting lid. 

55 Example 5 55 

DNase Nutrient 

Compositon 

60 60 

Tryptose 16.0 g 

desoxyribonucleinic acid 1.6 g 

sodium chloride 4.0 g 

N-alkyl-aminocrotonic acid _ . _. 

65 Ampholyte KKPK 55 °- 15 g 65 
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methyl green 
agar-agar 
distilled water 
final pH-value 7.3 ± 0.1 


0.04 g 
12.0 g 
1 litre 


10 


15 


25 


30 


35 


40 


45 


55 


60 
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Preparation 

0.15 g of Ampholyte KKPK 55 are thoroughly suspended in 1000 ml of distilled water with 
the aid of a magnetic stirrer, mixed with 33.6 g of the remaining substances, and then 
heated for 10 to 15 minutes on a boiling water-bath. The suspension is cooled to 50°C and 
the pH-value measured (7.0 ± 0. 1). The nutrient medium is then sterilized for 15 minutes in 
an autoclave and cooled to 50°C. 

The nutrient medium may then be dispensed into sterile deep-drawn containers, 5.5 to 
6.0 mis of nutrient medium being dispensed into each container. The container may now be 
sealed with a tightly fitting lid. 

Example 6 


Mannitol-Thiocyanate Nutrient 
20 Composition 


Casein peptone 

meat extract 

gelatin 

D-mannitol 

yeast extract 

sodium pyruvate 

disodium hydrogen phosphate 

lithium chloride 

sodium chloride 

potassium thiocyanate 

phenol red 

pimaricine 

agar-agar 

distilled water 

final pH-value 7.2 ±0.1 

Preparation 


10.0 g 
5.0 g 
5.0g 

10.0 g 
5.0 g 

10.0 g 
6.0 g 
5.0 g 
5.0 g 

30.0 g 

0.02 g 
0.2 g 

16.0 g 

1 litre 


107.02 g of the dehydrated nutrient medium are thoroughly suspended in 900 ml of distilled 
water with the aid of a magnetic stirrer and heated for approximately 10 to 15 minutes on a 
boiling water-bath. The suspension is cooled to 50°C and the pH- value is adjusted by means 
of a 10% sodium hydroxide solution to 7.4. The nutrient medium is then sterilized in an 
autoclave at 121°C for 15 minutes, cooled to 50°C and then mixed with 100 mis of a 0.2% 
solution of pimaricine in water. 

The nutrient medium may then be dispensed into sterile deep-drawn containers, 5.5 to 
6.0 mis of nutrient medium being dispensed into each container. The container may now be 
sealed with a tightly fitting lid. 

50 Example 7 


T.r.C - Nutrient 

Composition 

Tryptose 
yeast extract 
glucose 

disodium hydrogen phosphate 

sodium thiosulfate 

a-lipoic acid 

Agar-Agar 

pimaricine 

2,3,5-triphenyItetrazoIium chloride (T.T.C.) 
sodium azide 


20.0 g 
. 5.0g 
2.0 g 
4.0 g 
0.3 g 
0.001 g 
15.0 g 
0.1 g 
0.1 g 
0.8 g 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 
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distilled water 1 litre 

final pH-value: 7.2 ±0.1 

Preparation ^ 

46.3g of the above-mentioned mixture, except for pimaricine, 2,3,5-triphenyltetrazolium 
chloride and sodium azide, are suspended in 890 ml of distilled water, steeped and thor- 
oughly mixed with the aid of a magnetic stirrer. The mixture is then heated for 10 to 15 
minutes on a boiling water-bath. The suspension is cooled to 50°C and the pH-value ad- ft 

10 justed to 7.2. Subsequently, the medium is sterilized for 15 minutes at 121°C in an autoclave 1U 
and cooled to 50°C The following solutions, in sterile filtered condition, are then added: 
100 ml of a 0.1% pimaricine solution, 2.5 ml of a 4% T.T.C.-solution and 10 ml of a 4% 
sodium azide solution. All solutions should be prepared 30 minutes before addition to the 
remaining nutrient medium constituents at the outside, and should be shelved protected 

15 from the light. The mixture is stirred thoroughly with a magnetic stirrer. 15 
The nutrient medium may then be dispensed into sterile deep-drawn containers, 5.5 to 
6.0 mis of nutrient medium being dispensed into each container. The container may now be 
sealed with a tightly fitting lid. 

20 Example 8 20 

Peptone-Thiocyanate Nutrient 

Composition 

25 25 
Vegetable protein hydrolysate 

(Mycopeptone B) 15.0 g 

liver hydrolysate 1 . 0 g 

glucose 5.0 g 

30 yeast extract 3.0 g 

sodium chloride 3.0 g 

magnesium sulfate heptahydrate 0.25 g 

manganese (II) chloride tetrahydrate 0.001 g 

sodium heptadecyl sulfate (Tergitol 7) 0.05 g 

35 potassium thiocyanate 20.0 g 

agar-agar 22.0 g 

distilled water 1 litre 
final pH-value: 5.8 ± 0.1. 

40 Preparation 40 

69.3 g of the above-mentioned mixture are suspended in 1 litre of distilled water, steeped, 
mixed together with the aid of a magnetic stirrer and subsequently heated on a boiling 
water-bath for 10 to 15 minutes. The solution is cooled to 50°C and the pH-value adjusted 
45 to 5.8 ± 0.1. The medium is then sterilized at 121°C in an autoclave for 15 minutes, and 4:> 
cooled to 50°C. 

The nutrient medium may then be dispensed into sterile deep-drawn containers, 5.5 to 
6.0 mis of nutrient medium being dispensed into each container. The container may now be 
sealed with a tightly fitting lid. 
50 The pimaricine contained in some of the media described herein may, of course, be 
replaced wholly or in part by another material with similar characteristics of inhibiting 
Candida and other yeasts and mould fungi while permitting the growth of the microorgan- 
isms to be tested for. 

55 WHAT WE CLAIM IS: 55 

1 . A method for determining the genera of pathogens capable of causing urogenital 
tract infections which comprises inoculating each of the following nutrient media: 

JLactose-P-Nutrient (as herein defined), 

Citrate-G-Nutrient (as herein defined). 
60 Cadmium Nutrient (as herein defined), "° 

Phenylalanine-lithium-G-Nutrient (as herein defined), 

DNase Nutrient (as herein defined), 

Mannitol-Thiocyanate Nutrient (as herein defined), 

T.T. - Nutrient (as herein defined) 
65 Peptone-Thiocyanate Nutrient (as herein defined), 65 
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with a sample of the said pathogen, incubating each of the nutrient media, and determining 
the genera of the said pathogen by evaluation of the growth if any on each of the nutrient 
media. 

2. A method as claimed in claim 1 wherein Lactose-P-nutrient (as herein defined) con- 
5 tains bromothymol blue as indicator. 5 
r-* £ method as claimed in claim 1 or claim 2 wherein Lactose-P-nutrient (as herein 
defined) contains an anionic long chain alkyl sulfate as the anionic surfactant. 

4. A method as claimed in claim 3 wherein the Lactose-P-nutrient comprises a hep- 
tadecyl sulfate as anionic surfactant. 
10 su] 5 f ^ te A mcthod as claimed in claim 4 wherein the heptadecyl sulfate is sodium heptadecyl 10 

6. A method as claimed in any one of the preceding claims wherein Lactose-P-nutrient 
comprises lactose, polypeptone, yeast extract, sodium heptadecyl sulfate, pimaricine, bro- 
mothymol blue, agar-agar and deionized or distilled water. 

15 ?' A method as claimed in claim 6 wherein Lactose-P-nutrient has the composition:- 15 
Lactose about 10.0 g 

polypeptone about 5 . 0 5 

yeast extract about 3.0 % 

sodium heptadecvl sulfate about 0 15 g 

20 pimaricine about Q.ig 20 

bromothymol blue about 0.025 g 

agai r agar ,, about 18.0 1 

per litre of deionised or distilled water. 

8. A method as claimed in any one of the preceding claims wherein Citrate- G-nutrient 

25 (as herein defined) additionally comprises yeast extract and glucose. 25 

9. A method as claimed in claim 8 wherein the water-soluble citrate is sodium or potas- 
sium citrate. 

10. A method as claimed in claim 9 wherein the water-soluble citrate is trisodium citrate 
dihydrate. 

30 *L A method as claimed in any one of the preceding claims wherein Citrate-G-nutrient 30 

(as herein defined) contains phenol red as indicator. 

12. A method as claimed in any one of the preceding claims wherein Citrate-G-nutrient 

(as herein defined) comprises trisodium citrate dihydrate, a mixture of salts of bile acids, 

pimaricine, glucose, yeast extract, sodium chloride, hydrated magnesium sulfate, ammo- 
35 mum dihydrogen phosphate, hydrated sodium ammonium hydrogen phosphate, phenol 35 

red, agar-agar and deionised or distilled water. 

13. A method as claimed in claim 12 wherein Citrate-G-nutrient (as herein defined) has 
the composition:- ' 

40 Trisodium citrate dihydrate about 5 0c 40 

mixture of salts of bile acids about 1 0 e 

pimaricine about Ql * 

S luc ?se 4 about 0.05 g 

yeast extract about 0.25 | 

45 sodium chloride about 5.0 i 45 

magnesium sulfate heptahydrate about 0 2 e 

ammonium dihydrogen phosphate about 0^2 e 

sodium ammonium hydrogen phosphate 

tetrahydrate about 0.8 g 

50 phenol red about 0.02 g 50 

agar-agar about 15 Q | 

per litre of deionized or distilled water * 

14. A method as claimed in any one of the preceding claims wherein the Cadmium 
nutrient (as herein defined) comprises cadmium sulfate. 

55 15. A method as claimed in claim 14 wherein the Cadmium nutrient (as herein defined) 55 
comprises proteose peptone, sodium chloride, dipotassium hydrogen phosphate, potassium 
nitrate, hydrated calcium nitrate, hydrated magnesium sulfate, hydrated cadmium sulfate 
glycerin, an N-alkyi-aminocrotonic acid, agar-agar and deionised or distilled water. 
16. A method as claimed in claim 15 wherein Cadmium nutrient (as herein defined) has 

60 the composition:- 60 

Proteose peptone a5out 20 .0 g 

sodium chloride a5out 12 | 

dipotassium hydrogen phosphate about 0 8 e 

65 potassium nitrate a5out 0 ; 6 | 65 
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10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


calcium nitrate tetrahydrate 91 1 

magnesium sulfate heptahydrate "v^i 
cadmium sulfate octahydrate about 8 0 mV 

glycerin ,u™,t'n^o 
N-alkyl-aminocrotonicacid about 150 1 

agar-agar 

ner litre of deionised or distilled water. . . M „,»,„„ ine 

17 A method as claimed in any one of the preceding claims wherein Pnenylalamne- 
lithium-G-nutrient (as herein defined) comprises L-phenylalanine. Kthiim , 

18 A method as claimed in claim 17 wherein the water-soluble lithium salt is lithium 

chloride^ method as daimed m daim lg w herein Phenylalamne-lithium : G-nutrient (as he- 
rein defined), comprises proteose peptone, yeast extract, sodium chloride disodium hyd- 
rogen phosphate, potassium hydrogen phosphate, L-phenylalanine a mixture of salts of 
bile acids, lithium chloride, pimaricine agar-agar and deionised or distilled water 

20. A method as claimed in claim 19 wherein Phenylalanme-lithium-G-nutrient (as he- 
rein defined) has the composition:- 


Proteose peptone 
yeast extract 
sodium chloride 
disodium hydrogen phosphate 
potassium hydrogen phosphate 
L-phenylalanine 
mixture of salts of bile acids 
lithium chloride 
pimaricine 
agar-agar 

per litre of deionised or distilled water. . nMMB 

21 . A method as claimed in any one of the preceding claims wherein the DNase nutrient 
(as herein defined) comprises an indicator. , „„„ 

22 A method as claimed in claim 21 wherein the indicator is methyl green. 

23! A method as claimed in any one of the preceding claims wherein DNase-nutnent (as 
herein defined) comprises tryptose, deoxyribonucleic acid, sodium chloride, an N-alkyl- 
amino-crotonic acid, agar-agar and deiomsed or distilled water. 

24. A method as claimed in claim 23 wherein DNase nutrient (as herein defined) has 
the composition:- 


about 10.0 g 
about 3.0 g 
about 5.0 g 
about 5.6 g 
about 0.2 g 
about 2.0 g 
about 1.0 g 
about 2.0 g 
about 0.2 g 
about 16.0 g 


10 


15 


20 


25 


30 


35 


about 16.0 g 
about 1.6 g 
about 4.0 g 
about 0.15 g 
about 12.0 g 


65 


Tryptose 

desoxyribonucleic acid 
sodium chloride 
N-alkyl-aminocrotonic acid 
agar-agar 

per litre of deionised or distilled water. j^k„„h\ 

25 A method as claimed in claim 24 wherein the DNase nutrient (as herein defined) 
contains about 0.04 g of methyl green per litre of deionised or distilled wat er- 

26 A method as claimed in any of the preceding claims wherein Manmtol-thiocyanate 
nutrient (as herein defined) contains a water-soluble Uthium salt. 

27 A method as claimed in any one of the preceding claims wherein Mannitol thiocyan- 
ate nutrient (as herein defined) contains a water-soluble potassium salt. 

28 A method as claimed in any one of the preceding claims wherein Manmtol- 
thiocyanate nutrient (as herein defined) contains a water-soluble chloride. „ 

29 A method as claimed in any one of the preceding claims wherein Manmtol- 
thiocyanate nutrient (as herein defined) contains potassium thiocyanate w 0 „„ Jto , 

30 A method as claimed in any one of the preceding claims wherein Manmtol- 
thiocyanate nutrient (as herein defined) contains a water-soluble sodium salt. 

31 A method as claimed in any one of the preceding claims wherein Manmtol- 
thiocyanate nutrient (as herein defined) contains casein peptone meat extract, gelatin, 
D-mannitol, yeast extract, sodium pyruvate, disodium hydrogen phosphate, lithium chlor- 
ide sodium chloride, potassium thiocyanate, a pH indicator, pimaricine, agar-agar and 

deionised ^^^^J^^j in any one of the pre ceding claims wherein the pH indicator in 
Mannitol-thiocyanate nutrient (as herein defined) is phenol red. 

33 A method as claimed in claims 31 or 32 wherein Manmtol-thiocyanate nutrient (as 
herein defined) has the composition:- 


40 


45 


50 


55 


60 


65 
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Casein peptone 

meat extract about 10.0 g 

gelatin about 5.0 g 

D-mannitoI about 5.0 g 

5 yeast extract about 10.0 g 

sodium pyruvate about 5.0 g 5 

disodium hydrogen phosphate about 10 -°g 

lithium chloride about 6.0 g 

sodium chloride about 5.0 g 

10 potassium thiocyanate about 5.0 g 

phenol red about 30.0 g 10 

pimaricine about 0.02 g 

agar-agar about 0.2 g 

per litre of deionised or distilled water about 16 -° S 

15 comains A a S^^Jjf 10- * * ny ° ne ° f the P recedin S claims wherein T.T.-nutrient 15 

sodfum flfiSSte" daimed ^ daim 34 WhCrein T T ^trient (as herein defined) contains 

39 A mpS 38 d f ™ ed cIaim 3 7 wherein the alkali metal azide is sodium azide 

deio P nTed ^^^^"^^ 2,3,5-tnphenyItetrazoIium chloride, sodium azide and 
40. A method as claimed in claim 39 wherein T.T.-nutrient has the composition:- 

30 Tryptose w 

yeast extract about 20.0 g JU 

glucose about 5.0 g 

disodium hydrogen phosphate a ^ out 2 -° 8 

sodium thiosulfate about 4.0 g 

35 ot-hpoicacid about 0.3 g 

agar-agar about 0.001 g J:> 

pimaricine about 15.0 g 

23^-uiphenyItetrazolium chloride about 01 g 

40 sodium azide about 0.1 g 

per litre of deionised or distilled water about 0 8 8 

thi H3m wherein peptone - 

nutrient (as herein 

50 ta£cyl5 1 S h0d 33 daimed C,aim 43 wherein heptadecyl sulfate is sodium hep- 
*JLlftSrS?cSSSSS:!? dafm 46 WhCrein Pe P t o--thioc y anate nutrient (as herein 


45 


50 


55 


60 


Vegetable protein hydrolysate . t£r n 60 

liver hydrolysate about 15.0 g 

glucose about 1 .0 g 

yeast extract about 5 .0 g 

65 sodium chloride about 3.0 g 

about 3.0 g 65 
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magnesium sulfate heptahydrate j*ou * jj 

manganese (II) chloride tetrahydrate a 52J2?i?S I 

sodium heptadecyl sulfate about 0 05 g 

potassium thiocyanate SXSiOg 5 

agar-agar 6 
per litre of deionised or distilled water. . . 

48 A method as claimed in any one of claims 17-20 wherem the pathogens Proteus and 
Providencia are identified by the phenylalanine desaminase test on the incubated sample of 

pathogen. as daimed m daim 48 wher ein the pathogens Proteus and Providencia 10 

are distinguished by pH measurement in order to detect presence of ammonia. 

50 A method as claimed in any one of claims 21-25 wherein the pathogen Serratia is 
identified by adding dilute acid to the incubated nutrient medium. fc ^;„ 

51 A method Is claimed in any one of the preceding claims substantially as herein 
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15 dc ||" bC A k u for determining the genera of pathogens capable of causing urogenital tract 
infections which comprises in combination each of the following nutrient media:- 

Citrate-G-nutricnt (as herein defined) 20 
0(i Phenylalaniiie-lithium-G-nutrient (as herein defined) 
Mannitol-thiocyanate nutrient (as herein defined), and 
Peptone-thiocyanate nutrient (as herein defined) 

each of said nutrient media being retained in a sterile container. 4 . , , ^ 25 

53 A kit as claimed in claim 52 which also contains Lactose-P-nutrient (as herein de- ^ 
25 fined), Cadmium-nutrient (as herein defined), DNase nutrient (as herein defined) and/or 

T '54 ""a tot is daimed fn claim 52 or claim 53 which comprises a plurality of sterile con- 
tainers, each container being provided with a closure member for sealing the container and ^ 

v\ each container having therein one of the said nutrient media. 

M 55. A kit as claimed in claim 54 wherein the container is of a plastics material. 

56. A kit as claimed in claim 55 wherein the containers are formed by deep drawing. 

57. A kit as claimed in claim 52 or claim 53 which comprises a holder divided into a 
plurality of compartments adapted to receive a plurality of different nutrient media, each 
compartment retaining a different nutrient medium in sterile condition. . 

58 A kit as claimed in claim 52 or claim 53 wherein each nutrient medium is contained 

in 5 a 9 in A iV kft U a a s SaTmed^ 53 to 58 wherein the Lactose-P-nutrient is as 

^A^sc^t^lnilne of claims 52 to 59 wherein the Citrate-G-nutrient is as 40 
^^aSL^^^^ of claims 53 to 60 wherein the Cadmium nutrient is as 
dC 62 ned AH? asdlimedmTnytne'of claims 52 to 61 wherein the Phenylalanine-lithium-G- ^ 
45 nugenUs as ^^g^^S^ to 62 wherein the DNase-nutrient is as 

d lT d A n Ssdarmellnanylne of claims 52 to 63 wherein the Mannitol-thiocyanate 
nutrient is as defined in any one of claims 26-33. « ac H*»finpri 50 

50 65. A kit as claimed in any one of claims 53 to 64 wherem the T.T.-nutnent is as defined 

in 6 a 6 ny AM? Saimdfn any one of claims 52 to 65 wherein the Peptone-thiocyanate 
nutrient is as defined in any one of claims 41-47. 

67. A kit as claimed in claim 52 substantially as herein described. 55 

5< 68. Citrate-G-nutrient (as herein defined). 

69. Phenylalanine-lithium-G-nutrient (as herem defined). 

70. Mannitol-thiocyanate nutrient (as herein defined). 

71. Peptone-thiocyanate nutrient (as herein defined). 

For the Applicants 60 
60 FRANK B. DEHN & CO., 

Chartered Patent Agents, 
Imperial House, 
15 - 19 Kingsway, 

London, W.C.2. 65 
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